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Keitaro Seki1, Kazunari Suzuki2, Kohei Yamamoto1,3, Akihiro Kato4, Misa Nakano5, Kiyohide Aoyama6,
Mitsugi Ogata5 and Kiyonobu Kigoshi5: A study of leg recovery motion and sprint speed in male
elementary school students: which motion should be learned, forward swing of the thigh or ‰exion of the
knee in the recovery leg. Japan J. Phys. Educ. Hlth. Sport Sci.
AbstractAlthough sprint running has been studied by many investigators, the running techniques
taught by a coach have not been researched in detail. The purpose of the present study was to clarify
how sprint running is taught to male elementary school students by a coach, focusing on how the motion
of the recovery leg aŠects that of the support leg and running velocity, and whether the forward swing
of the thigh or ‰exion of the knee joint of the recovery leg is most important. Thirty-four 5th and 6th
grade elementary school children performed 50-m sprints, and their motions were recorded using a
video camera (60 fps). The step length, step frequency, running velocity, relative velocity of the center
of mass, and the angles and angular velocity of the thigh, leg and knee were calculated. The main
results were as follows:
1. We found a signiˆcant positive correlation between running velocity and the relative velocity of
the recovery leg around the support phase.
2. Sabsequently to maximize the angular velocity of thigh recovery, a minimum angle of the
recovery knee was obtained. These variables showed a signiˆcant positive correlation.
3. The time instant to reach the maximal forward swing velocity of the recovery leg was similar to
the time instant to reach the maximal backward swing velocity of the support leg. When recovery leg
and support leg velocity reached maximal, both leg were intersected.
体育学研究　（早期公開）
2 関ほか
These results suggest that a coach should teach sprinters to swing the recovery leg forward prior to
‰exion of the recovery knee.







































































































小学校の土グラウンドにおいて 50 m 走の測定
を行った．スタートから 35 m 地点の側方に
VTR カメラ（Sony 社製，DCRVX2100，露出
時間 1/1000 sec）を設置し，疾走動作を 60 fps
でパンニング撮影した．また，実長換算するため
に 30 m から 40 m 地点の間に 2 m 間隔で較正
マークを置いた．
VTR 映像をもとに 3040 m 地点において 1 サ
イクル（2 歩）の疾走動作について，身体23点と
較正マーク 4 点を Frame-DIAS IV（ディ・ケ
ィ・エイチ社製）を用いてデジタイズした．デジ
タイズによって得られた身体分析点の二次元座標
値 を 較 正 マ ー ク の 座 標 値 か ら Matlab
（MathWorks 社製）にて作成されたプログラム
を用いて実長換算した．実長換算した座標値は，
分 析 点 の 座 標 成 分 ご と に Wells and Winter
（1980）の方法に基づいて最適遮断周波数を決定































4Figure 1. Deˆnition of angle and angular velocity
Table 1 Results of selected parameters and correra-
tion coe‹cient between selected parameters
and running velocity
Mean±SD Correlation
Running velocity (m/s) 5.75±0.53
Step length (m) 1.27±0.13 0.84
Step frequency (Hz) 4.55±0.27 0.18
Maximal thigh lift angle
(deg) 29.34±5.83 －0.45
Angular velocity of support
leg (deg/s) 450.2±44.5 0.78
Angular velocity of support
thigh (deg/s) 448.3±59.7 0.64
Minimal angle of recovery
knee (deg) 44.30±8.90 －0.48
Minimal angular velocity of
recovery thigh (deg/s) －711.9±80.0 －0.23
Maximal relative velocity
of recovery leg (m/s) 2.53±0.22 0.87













































5Figure 2. Averaged patterns relative velocity of recovery leg and correlation coe‹cient between rela-
















































6Figure 3. Averaged patterns angular velocity of recovery thigh and correlation coe‹cient between an-
gular velocity of recovery thigh and running velocity
Figure 4. Averaged patterns angle of recovery knee and correlation coe‹cient between angle of recov-
















7Figure 5. Relationships between maximal relative
velocity of recovery leg and angular veloci-
ty of support leg
Figure 6. Relationships between minimal angular
velocity and angle of thigh lift
Figure 7. Relationships between angle of thigh lift
and angular velocity of support leg
Figure 8. Relationships between minimal angular
velocity of recovery thigh and minimal










































































































































































































































































































































Wells, R.P. and Winter, D.A. (1980) Assessment of
signal noise in kinematics of normal, pathological and
sporting gaits, In Proc. Of the ˆrst Con. Of the Can.
Soc. Biomech., Human Locomotion I: Canada, pp.
9293.
(2015年 9 月 1 日受付2016年 4 月 8 日受理)
Advance Publication by J-STAGE
Published online 2016/5/11
